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A few  months  ago  we  expressed  some  opinions  on  the 
value  of  salvarsan,  based  in  pait  on  our  own  experience 
and  in  part  on  that  of  others.  Our  present  communica- 
tion is  a detailed  account  of  work  that  has  been  done 
during  the  past  eight  months,  and  the  conclusions  drawn 
are  based  entirely  on  our  own  experience. 

The  greater  part  of  our  observations  have  been  made 
at  the  New  York  Skin  and  Cancer  Hospital  in  the  serv- 
ice of  Dr.  George  Henry  Fox.  At  the  time  of  writing. 
128  injections  have  been  given  to  100  selected  patients. 
The  first  ten  patients  were  treated  by  the  subcutaneous 
method  (Wechselmann) , after  which  intramuscular 
injections  of  an  alkaline  solution  (Lesser  method)  were 
tried  in  twenty  cases.  Later,  the  intravenous  method 
was  employed  in  sixty-nine  cases  and  intramuscular 
injections  of  an  oily  suspension  in  twenty-nine  cases. 
The  treatment  was  repeated  in  twenty-one  of  out- 
patients, three  of  them  receiving  three,  and  two  receiving 
four  separate  injections. 

We  have  been  fortunate  in  being  able  to  follow  a large 
proportion  of  the  cases  both  clinically  and  serologically. 
Shortly  before  completing  our  repot  t,  we  had  personally 
observed  or  received  letters  from  eighty-five  of  our 
patients.  Of  the  remaining  fifteen  cases,  ten  had  been 
under  observation  for  at  least  a month. 

Three  patients  with  primary  lesions  were  treated  ' 
before  the  appearance  of  any  general  manifestations. 
They  were  unfortunately  not  seen  at  an  early  enough 
period  to  attempt  to  abort  a general  infection,  as  at  the 

* Hoad  in  the  Section  on  Pharmacology  and  Therapeutics  of  the 
American  Medical  Association,  at  the  Sixty-Second  Annual  Session, 
held  at  fx>s  Angeles,  June,  1911. 


time  of  treatment  the  Wassermann  reaction  had  already 
become  positive. 

Our  early  opinions  regarding  some  of  the  cutaneous 
lesions  of  syphilis  have  not  materially  changed  as  a 
result  of  further  experience.  The  macular  syphilids  have 
not  disappeared  with  any  surprising  rapidity,  ai*l  the 
papular  syphilids  have  generally  proved  pretty  resistant 


to  treatment.  Gummatous  lesions  have  generally  yielded 
to  salvarsan  in  a most  satisfactory  manner,  while  mucous 
patches  and  condylomata  have  regularly  disappeared  in  a 
most  surprisingly  shoit  time. 

In  four  cases  (68,  74,  58  and  77)  of  late  syphilis  of 
the  palms  and  soles,  lesions  which  are  notorious!}'  resist- 
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ant  to  mercury,  the  results  of  single  injections  of  salvar- 
san  have  been  extremely  gratifying.  One  of  these 
patients  (68)  had  suffered  from  an  extensive  syphilid 
of  the  sole  for  twelve  years,  in  spite  of  a good  deal  of 
treatment  with  mercury  by  several  competent  svphilolo- 
gists.  One  month  after  a single  intramuscular  injection, 


Fig.  2. — Same  as  Pig.  1,  one  month  after  one  intramuscular 
injection. 

the  eruption  had  completely  disappeared.  In  the  other 
cases,  the  lesions  had  existed  for  three  years,  two  years 
and  two  months  respectively  and  disappeared  in  an 
equally  satisfactory  manner.  Indeed,  in  one  case  a 
verrucous  syphilid  of  the  palms  entirely  cleared  up  in 
one  week  after  an  intravenous  injection. 


4 


Four  of  the  patients  suffering  from  early  syphilis  pre- 
sented an  iritis  which  disappeared  at  the  end  of  three 
weeks.  In  one  case  the  iritis  became  more  severe  after 
treatment  and  on  the  fourth  day  had  involved  the  other 
eye.  A most  excellent  result  was  obtained  in  a case  (57) 
of  syphilitic  neuroretinitis  in  a patient  who  had  been 
infected  a year  and  a half  previously.  Before  injection 


Fig.  3. — Gummatous  ulceration  of  six  months'  duration. 

her  vision  (examined  by  Dr.  H.  H.  Tyson)  was  20/100 
in  the  right  and  20/70  in  the  left  eye.  At  the  end  of 
sixteen  days  there  was  a decided  clearing  of  the  fundus 
and  she  could  read  20/30  minus  with  both  eyes.  One 
week  later  the  fundus  was  practically  normal  in  appear- 
ance and  the  vision  was  20/20  minus  in  the  right  and 
20/30  minus  in  the  left  eye. 


Headaches  occurring  in  both  the  early  and  late  stages 
of  syphilis  were  generally  very  favorably  affected  by 
salvarsan.  Pains  accompanying  early  manifestations, 
those  associated  with  gummatous  lesions  and  especially 
with  periostitis,  also  yielded  very  satisfactorily. 

One  patient  suffering  from  incipient  tabes  was  treated 
without  any  benefit.  In  one  case  of  hereditary  syphilis 


Fig.  4. — The  lesions  shown  in 
intramuscular  injection. 


Figure  3,  view  ten  days  after  one 


the  result  was  excellent,  in  another  moderately  good.  In 
a case  of  leukoplakia  of  the  mouth  no  improvement  was 
obtained.  In  a case  of  extensive  leukoplakia  of  the 
tongue,  there  was  a temporary  lessening  in  the  thickness 
of  the  patches,  without  any  diminution  in  their  extent. 

The  all-important  question  of  the  permanence  of  the 
action  of  salvarsan  can  hardly  be  fairly  discussed  until 
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a period  of  several  years  at  least  has  elapsed.  It  must 
be  said,  however,  that  the  number  of  relapses  in  our 
eases  has  been  somewhat  less  than  would  have  been 
expected  as  a result  of  our  earlier  experience.  One  of 
our  patients  relapsed  repeatedly  after  four  different 
injections,  comprising  all  of  the  four  methods  of  admin- 
istration that  we  have  used.  Three  patients  relapsed 
after  one  injection  and  four  cases  after  two  injections 
had  been  given.  Three  patients  relapsed  or  remained 
stationary  after  the  first,  hut  responded  favorably  to  a 
second  injection.  - The  patients  in  whom  failures,  or  at 
least  unfavorable  results  were  obtained,  included  the  case 
of  tahes  and  a case*  (16)  in  which  the  diagnosis  was  in 
some  doubt  (gummatous  vs.  varicose  ulcers).  In  addi- 
tion. a case  of  gummatous  ulceration  of  the  leg  showed 
no  response  to  treatment  at  the  end  of  three  weeks,  while 
the  results  in  three  others  (38,  43  and  87)  must  be  con- 
sidered unsatisfactory.  In  all  there  were  fifteen  cases  in 
which  either  relapse  or  unsatisfactory  results  were 
observed. 

Many  of  the  patients  in  whom  excellent  results  were 
obtained  by  salvarsan  had  been  previously  treated  by 
mercury  without  success.  It  is  probable,  however,  that 
most  of  these  cases  at  least  would  have  yielded  in  a satis- 
factory manner  to  mercury  if  its  administration  had 
been  sufficiently  vigorous  and  thorough.  An  example  of 
the  very  rare  cases  in  which  mercury  cannot  be  tolerated 
in  any  form  was  shown  by  a case  (83)  of  extensive  gum- 
matous ulceration  of  the  palate.  For  eighteen  months 
an  experienced  syphilologist  had  attempted  to  treat  this 
patient  by  injections,  inunctions  and  internal  adminis- 
tration of  mercury.  Small  doses  had  proved  of  no  avail 
and  large  doses  had  been  followed  bv  necrosis  of  portions 
of  the  gums.  AVe  spoke  of  this  case  in  our  first  com- 
munication1 as  one  in  which  a “disappointing  relapse” 
had  occurred ; we  are  now  glad  to  he  able  to  report  that 
the  ulcerations  healed  entirely  after  a second  injection 
and  that  no  further  relapse  had  occurred  at  the  end  of 
seven  months. 

The  AVassermann  test  was  made  in  every  case  before, 
treatment  and  subsequently  as  often  as  circumstances 
permitted.  More  than  400  examinations  were  made  in 
the  course  of  eight  months.  The  original  AVassermann 

1.  Fox  and  Trimble  : The  Journal  A.  M.  A.,  March  4,  1911, 
p.  650. 


'TABLE  1.— PATIENTS  TREATED  WITH  ONE  SUBCUTANEOUS  INJECTION 


b£ 

<1 


F. 


F. 


48 


32 


27 


: M. 


M. 


1 32 1 2 


37 


Lesions 


Flat  papular 
syphilid. 


Tuberculo- 
ulcerative 
syphilid  of 
face. 


Gumma  of 
clavicle ; 
tubercular 
syphilid 
of  lip. 

Papulo- 
squamous 
syphilid  ; ex- 
tensive 
mucous 
patches. 

Pustular 

syphilid. 


Maculo- 
papular 
syphilid. 
Tuberculo- 
ulcerative 
syphilid  of 
arm,  shoulder 
abdomen  ; 
ulceration 
of  palate. 


Duration 

of 

Lesions 


Five 

weeks. 


Two 

years. 


Gumma  4 
months  ; 
lip  lesion 
12  years. 


Three 

months. 


Four 

months. 


Five 

weeks. 


Four 

months. 


Previous 

Treatment 


None. 


Fig  at  irregular 
intervals  by 
mouth  and  in- 
jections for  two 
years;  disease 
not  controlled 
by  mercury. 

Hg  at  irregular 
intervals  for 
many  yrs.  ; im- 
p roved  but 
never  cured. 

I-Ig  by  mouth  for 
one  month. 


Hg  by  mouth  for 
four  mos.  with- 
out effect  on 
eruption. 


None. 


Hg  by  mouth  two 
weeks. 


Date  and 
Dosage 


10/13/10, 
gm.  0.5 


10/22/10, 

gm.  0.5 


10/22/10, 

gm.  0.45 


10/28/10, 
gm.  0.5 


10/29/10, 
gm.  0.5 


10/29/10. 
gm.  0.45 

11/3/10, 
gm.  0.5 


Local  Effect  of 
Injection 


Severe  pain  12  hrs.  ; 
induration  persists 
at  the  end  of  8 
mos.  ; no  necrosis. 

Severe  pain  2 wks.  ; 
induration  persists 
end  8 mos.  ; tender 
and  red  for  first  5 
mos.  ; no  necrosis. 


Practically  no  pain  ; 
necrosis  10  weeks 
later  ; not  entirely 
healed  at  end  of  8 
months. 

Pain  and  induration 
marked;  necrosis 
six  weeks  later ; 
curetted  6 months 
later  and  still  dis- 
charging at  end  of 
7 y2  months. 

Pain  severe ; indura- 
tion slight. 


Pain  severe  for  12 
hours ; induration 
moderate. 

Pain  severe  on  sec- 
ond day ; indura- 
tion moderate. 


Clinical  Result.  Remarks 


Eruption  disappeared  in  3y2  months;  re- 
lapse 1 month  later,  accompanied  by 
severe  headache  ; given  Hg,  after  which 
lesions  disappeared  in  a month  ; menses 
irregular  but  possibly  due  to  menopause. 

Nasal  discharge  stopped  end  of  1 week  ; 
lesions  healed  in  10  days  ; menses  irreg- 
ular since  treatment;  no  relapse- at  end 
of  8 months. 


Gumma  healed  in  6 weeks ; syphilid  of 
lip  disappeared  in  10  days  ; no  relapse 
at  end  of  8 months ; at  end  of  3 weeks 
gained  5 pounds  and  looked  better ; 
since  then  in  poor  general  health ; 
menses  delayed  7%  months. 

Mucous  patches  disappeared  in  10  days, 
eruptions  in  2y2  months  ; no  relapse  at 
end  of  7y2  months;  gained  18  pounds; 
general  appearance  greatly  improved. 


Moderate  improvement  at  end  of  1 week, 
when  patient  left  clinic ; from  Dr. 
Jerome  Kingsbury  we  learn  that  lesions 
disappeared  at  end  of  1 month  ; relapse 
6 months  later,  consisting  of  a general 
papulo-squamous  syphilid. 

Slight  improvement  at  end  of  3 weeks, 
when  patient  was  lost  to  observation. 

Ulceration  healed  in  3 weeks ; no  relapse 
at  end  of  7 months. 


Wasser- 

mann 

Reaction 


Negative 
in  11  wks. 
Positive  at 
the  end  of 
8 months. 

Faintly 
positive  at 
the  end  of 
8 months. 


Positive  at 
the  end  of 
8 months. 


Negative 
in  6 wks.  ; 
Remained 
at  the  end 
of  7% 
months. 

Negative 
before  and 
after 

treatment. 


Strongly 
positive  at 
the  end  of 
3 weeks. 


* 1,  primary  ; 2,  secondary  ; 3,  tertiary. 


TABLE  2.— PATIENTS  TREATED  WITH  ONE  INTRAMUSCULAR  INJECTION  (ALKALINE  SOLUTION) 


8 M. 


10 


11 


F. 


M. 


: M. 


36 


43 


23 


13  : 


23 


34 


15 


F. 


20 


16  : 


34 


18 


19 


M.  : 


M. 


30 


20IF.  : 


Lesions 


Superficial 
ulceration 
of  mouth  ; 
laryngitis. 


Serpiginous 
syphilid 
of  face. 


Gumma  of 
pharynx ; 
gummatous 
infiltration 
of  accessory 
sinuses  ; 
deafness. 
Tuberculo- 
ulcerative 
syphilid 
of  thigh. 
Macular 
syphilid. 


Gummatous 
ulceration 
of  leg. 

Maculo- 

papular 

Syphilid. 

Latent. 


Gummatous 
ulceration 
of  leg. 

Condylomata 
of  vulva ; 
psoriasis. 


Papulo 

squamous 

syphilid. 


Chancre 

(spirochetes 

present). 

Latent. 


Duration 

of 

Lesions 


Ten 

months. 


One 

year. 


Three 

years. 


Seven 

months. 


Ten 

days. 


Six 

months. 


Three 

weeks. 


Four 

years. 


Condylo- 
mata 2 
months  ; 
psoriasis 
3 months. 
Six 

-weeks.- 


Eleven 

days. 


Previous 

Treatment 


None. 


None. 


Hg  by  mouth  18 
months. 


None. 


None. 


None. 


None. 


Hg  by  mouth  8 
months. 


None. 


None. 


Salvarsan  1 mo. 
- before,  subcuta- 
neously. 

None. 


Hg  by  mouth  and 
inunctions  one 
year. 


Date  and 
Dosage 


11/10/10, 

gm.  0.45 


11/15/10, 
gm.  0.5 


12/3/10, 
gm.  0.45 


12/5/10, 
gm.  0.45 


1/10/11, 

gm.  0.6 


1/12/11, 

g'm.  0.6 


1/12/11, 

g’m.  0.6 


1/12/11, 

gm.  0.6 


1/24/11, 
g'm.  0.6 


1/31/11, 
gm.  0.6 


2/18/11, 
gm.  0.6 


3/1/11, 
gm.  0.6 


3/8/11, 
gm.  0.6 


Local  Effect  of 
Injection 


Severe  pain  and 
swelling;  lameness 
3 wks.  ; soreness  in 
sitting  for  3 mos. 


Severe  pain  and  in- 
duration ; lameness 
3 weeks  ; in  bed  2 
weeks. 


Clinical  Result.  Remarks 


Pain 

mod 

necr 


tinu(i 

char 


Severe 

durat 

week 


(ind  induration 
erate;  slight 
Dsis  at  end  of 
ek,  with  con 
1 slight  dis- 
for  6 mos. 


pain  and  in 
ion  for  one 


Severe  pain  ; treraen 
dous  swelling  of 
buttocks  ; lameness 
for  f weeks. 

Pain  severe  ; indura 
tion  moderate. 


Pain  Imd  induration 
slight. 


Severe  pain  for  three 
days;  induration 
and  lameness  three 
weeks. 


Severit  pain  3 days 
induration  3 wlis. 


Severe  pain  3 days  ; 
induration  moder- 
ate. 


Pain  two  days ; in- 
duration moderate. 

Pain  two  days. 


Severe  pain  and  in- 
duration ; in  bed  2 
weeks. 


Ulcers  in  mouth  disappeared  in  3 days 
hoarseness  improved  on  second  day  and 
voice  normal  on  fifth  day  ; no  relapse 
at  end  of  7 months  ; gained  23  pounds. 

Eruption  entirely  well  at  end  of  1 
month ; no  relapse  at  end  of  7 months. 


Lesions  practically  healed  at  end  of 
month ; deafness  not  changed ; no  re- 
lapse at  end  of  6 months ; gained  19 
pounds. 


Wasser- 

mann 

Reaction 


Ulceration  healed  at  end  of  3 weeks* 
no  relapse  at  end  of  6 months." 

Eruption  disappeared  in  a week ; no  re 
lapse  at  end  of  4 months ; does  not 
suffer  from  flatulence  as  much  as  for- 
merly. 

Ulceration  healed  at  end  of  10  days ; no 
relapse  at  end  of  5 months  ; menstrua- 
tion irregular  since  injection ; has 
gained  5 pounds. 

Eruption  disappeared  at  end  of  1 month  ; 
ten  weeks  later  iritis,  treated  with  Hi 
at  another  hospital. 

No  manifestations  at  end  of  5 months ; 
has  gained  15  pounds. 


Ulcers  improved  slightly  at  first,  became 
cleaner  but  not  much  smaller ; men- 
struation irregular  since  treatment 
(possibly  menopause). 

Condylomata  disappeared  at  end  of  a. 
week ; psoriasis  lesions  nearly  well  at 
end  of  3V2  months  (see  text)  ; dysmen- 
orrhea since  treatment. 

Eruption  disappeared  in  3 weeks  ; no  re- 
lapse at  end  of  7 weeks. 


Chancre  covered  with  epidermis  in 
days ; induration  of  chancre  disap- 
peared in  1 month  ; no  manifestations 
at  end  of  3 months. 

No  manifestations  at  end  of  3 months; 
lost  18  pounds,  which  she  has  not 
regained  at  end  of  3 months. 


. Negative 
in  8 wks. ; 

faintly 
positive‘at 
the  end  of 

7 months. 
Weakly 

positive  in 

8 weeks ; 
strongly 

positive  at 
the  end  of 
5 months. 
Faintly 
positive  at 
end  of  6 
months. 


Positive  at 
the  end  of 
6 months. 

Faintly 
positive  at 
the  end  of 

4 months. 
Faintly 

positive  at 
the  end  of 

5 months. 
Negative 
n 4 wks. 
and  at  end 
of  6 wks. 

Negative 
n 5 wks. ; 
Weakly 
positive  at 
end  of  5 
months. 
Negative 
at  end  of 
4 % mos.  , 

Negative 
in  12  wks. 
and  at  end 
of  3 mos. 

Negative  j 
in  4 weeks 
and  at  end 
of  5 wks. 
Negative  ; 
in  4 wks.  I 
and  at  end 
of  10  wks. 
Negative  \ 
at  end  of 
4 weeks. 


1,  primary  ; 2,  secondary ; 3,  tertiary. 
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method  was  followed,  using  as  antigen  a reliable  alco- 
holic extract  of  syphilitic  liver. 

The  results  of  the  Wassermann  reaction  may  be  con- 
veniently considered  in  two  groups,  those  of  patients  who 
received  one  and  those  of  patients  who  received  two  or 
more  injections.  Of  the  patients  who  were  treated  by  a 
single  injection,  seventy-one  showed  a positive  Wasser- 
mann reaction  before  treatment.  Of  these  cases,  twenty- 
eight  became  negative  at  an  average  period  of  about  six 
weeks.  Tn  these  the  reaction  later  became  positive  in 
two,  weakly  positive  in  three  cases  and  faintly  positive  in 
one  case.  The  twenty-two  cases  which  remained  negative 
(30  per  cent.)  were  followed,  on  an  average,  two  and  a 
half  months;  some  of  them  for  six  and  eight  months. 
Of  the  remaining  forty-three  cases,  ten  showed  a tem- 
porary and  twenty  a final  weakening  in  the  reaction. 
Tn  eleven  cases  the  reaction  remained  the  same.  Tn  two 
cases  it  became  stronger. 

Of  the  cases  in  which  two  or  more  injections  were 
given,  twenty  were  positive  before  treatment.  Of  these 
four  became  negative  in  periods  varying  from  five  to 
nine  weeks.  One  of  these  later  again  became  positive. 
Of  the  remaining  fifteen  cases  five  showed  a temporary 
and  eight  a final  weakening  in  the  reaction,  while  eight 
remained  the  same.  The  total  number  of  cases  which 
remained  negative  after  either  single  or  multiple  injec- 
tions was  twenty-five  (27  per  cent.). 

Tn  all  except  five  of  the  cases  ophthalmoscopic  exami- 
nation of  the  fundus  was  made,  although  we  have  for 
some  time  considered  that  such  an  examination  was  an 
unnecessary  precaution.  Routine  examinations  of  the 
urine  were  made  before  and  after  injection  and  showed 
a transitory  albuminuria  in  a few  cases. 

At  the  beginning  of  our  experiments  every  patient  was 
required  to  remain  in  bed  for  three  days  after  treatment. 
More  recently  the  patients  receiving  intramuscular  injec- 
tions of  oily  suspension  have  been  allowed  to  go  home 
after  treatment  and  advised  to  keep  as  quiet  as  possible 
for  several  days.  Patients  receiving  intravenous  injec- 
tions have  been  required  to  remain  in  bed  only  for 
twelve,  or  in  some  cases  four  or  five  hours. 

There  have  fortunately  been  no  serious  ill  effects  from 
salvarsan  up  to  the  time  of  writing.  Deafness  appeared 
in  one  case  three  months  after  treatment,  but  was  found 
on  aural  examination  to  be  due  to  acute  catarrhal  otitis 
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media.  The  patient  presented  a chronic ' rhinitis  and 
pharyngitis  and  had  also  suffered  from  a discharge  from 
the  opposite  ear  before  the  administration  of  salvarsan. 
Another  patient  (68)  who  had  complained  of  smarting 
of  the  eyes  and  blurring  of  vision,  showed  no  abnormal 
changes  in  the  fundus  on  ophthalmoscopic  examination. 

Among  the  general  effects  of  salvarsan  should  be  men- 
tioned a marked  improvement  in  general  health  that  was 
noted  in  quite  a number  of  cases.  Seventeen  of  our 
patients  showed  a decided  gain  in  weight,  one  of  them 
'gaining  23  pounds  in  the  course  of  seven  months.  In 
three  cases,  however,  there  was  a loss  of  from  15  to  18 
pounds,  which  had  not  been  regained  in  two  of  the  cases 
at  the  end  of  three  months. 

After  subcutaneous  and  intramuscular  (Lesser)  infec- 
tions the  temperature  rose  as  a rule  on  the  second  day 
and  lasted  from  one  to  three  days.  In  five  cases  there 
was  no  reaction  whatever,  while  in  the  others  the  height 
of  the  temperature  ranged  from  99  to  102.6.  After 
intravenous  injections  the  temperature  rose  as  a rule 
within  a few  hours,  its  height  varying  from  99  to  103. 
No  temperatures  were  taken  after  most  of  the  oily  injec- 
tions, the  patients  being  allowed  to  go  home  immediately 
after  the  treatment. 

Among  the  general  symptoms  noted  after  intravenous 
injections  were  chills  or  chilly  sensations  in  twenty- 
seven  cases,  vomiting  in  twenty-five,  headaches  in  four- 
teen cases.  One  patient  complained  of  dizziness,  another 
of  diarrhea  for  a day,  and  two  suffered  from  sleepless- 
ness for  several  days.  In  twenty-eight  cases, there  were 
no  symptoms  whatever.  Two  patients  who  had  shown 
a marked  reaction  after  the  first  injection  showed  no 
symptoms  after  the  second  had  been  given. 

The  local  effects  of  intramuscular  injections  of  alka- 
line suspensions  included  pain,  induration  and  lameness, 
which  were  very  severe  in  nine  cases,  moderate  in  five 
and  slight  in  five  cases.  The  discomfort  in  some  of  the 
cases  was  severe  enough  to  warrant  the  use  of  morphin. 
After  intramuscular  injections  of  oily  suspensions  the 
local  effects  were  severe  in  ten,  moderate  in  eleven  and 
slight  in  eight  cases.  In  the  worst  cases  the  patients 
were  obliged  to  remain  in  bed  for  a week  or  more,. and 
even  at  the  end  of  several  months  they  complained  of 
some  stiffness  about  the  buttocks  and  thighs.  Necrosis 
occurred  in  two  cases  (3  and  4)  after  subcutaneous  injec- 
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tions,  in  one  ease  (10)  after  the  intramuscular  injection 
of  an  alkaline  solution,  and  in  two  cases  (70  and  88) 
after  intramuscular  injections  of*  oily  suspensions.  At 
the  time  of  writing  nine  of  the  ten  patients  that  had 
been  treated  by  the  subcutaneous  method  still  presented 
the  characteristic  indurations  between  the  scapulae;  the 
tenth  case  had  been  early  lost  to  observation. 

Among  the  interesting  by-effects  that  were  observed 
may  he  mentioned  a case  (85)  in  which  a herpes  zoster 
appeared  on  the  trunk  ten  days  after  the  injection.  A 
general  toxic  erythema  occurred  in  two  cases  (41  and 
68)  on  the  seventh  and  ninth  days  respectively  after 
treatment,  lasting  three  days  and  accompanied  by  febrile 
symptoms.  In  one  case  the  temperature  rose  on  the 
first  day  to  104. 

Treatment  with  salvarsan  had  no  disturbing  effect  on 
pregnancy  in  one  of  our  cases  (21)  which  was  followed 
from  the  sixth  month  to  full  term,  and  in  another  case 
which  could  only  be  followed  for  a month. 

Disturbances  in  menstruation  were  noted  in  twelve 
cases  after  treatment.  In  two  of  the  cases  the  irregulari- 
ties were  possibly  due  to  the  menopause.  In  another 
case  the  cessation  of  the  flow  was  probably  due  to  preg- 
nancy. In  one  case  the  menstrual  periods  became  more 
regular,  while  in  the  others  they  became  more  irregular 
after  injection,  being  delayed  in  one  case  for  seven  and  a 
half  months. 

One  patient  with  nodular  leprosy  was  experimentally 
treated  with  an  intramuscular  injection.  In  our  first 
report  we  stated  that  this  patient  had  been  prostrated 
by  the  treatment  and  that  no  benefit  had  resulted  from 
the  injection.  A change  occurred,  however,  a month 
later  when  numerous  ulcerating  lesions  of  the  face 
healed  entirely.  Two  -weeks  later  there  was  a partial 
relapse.  No  change  in  the  solid  nodular  lesions  was 
noted.  A small  dose  of  salvarsan  was  later  given  intra- 
venously without  producing  any  improvement  or  indeed 
any  reaction  whatsoever. 

Two  patients  (17  and  90)  who  were  treated  for 
syphilis  also  presented  complicating  lesions  of  psoriasis. 
In  one  case  the  eruption  was  practically  well  at  the  end 
of  three  and  a half  months.  In  the  other  case,  in  which 
(according  to  the  patient’s  statement)  the  eruption  had 
existed  for  forty  years,  there  was  a complete  disappear- 
ance of  the  psoriatic  patches  at  the  end  of  six  weeks  and 
at  the  end  of  three  months  no  relapse  had  occurred. 


In  giving  intravenous  injections  we  have  employed 
the  gravity  method  in  all  of  our  cases  except  the  first,  in 
which  the  more  complicated  Schreiber  apparatus  was 
tried.  We  have  had  practically  no  difficulty  and  no  bad 
results.  For  most  of  the  injections  we  have  used  our 
own  model  of  the  gravity  apparatus  described  elsewhere.2 
In  this  communication  we  recommended  the  Schreiber 
form  of  needle  having  a 17  or  18  bore  and  a bevel  that 
was  not  too  long.  Our  experience  with  some  of  the  short 
beveled  and  dull  needles  has  led  us  to  modify  our  views. 
We  are  now  convinced  that  the  most  suitable  needle  is 
of  the  Schreiber  type,  having  an  18  bore  (Stubbs)  and  a 
bevel  of  about  3 or  4 mm.,  that  is,  not  too  sharp  and  not 
too  dull.  For  diluting  the  salvarsan  we  use  only  sterile 
distilled  water  and  dispense  entirely  with  the  salt  solu- 
tion. This  may  be  the  cause  of  the  appearance  of  small 
nodules  in  the  vein  in  eight  out  of  sixtv-nine  injections. 
In  two  cases  they  were  present  at  the  last  time  of  obser- 
vation, the  fourth  and  tenth  weeks  respectively  after 
treatment.  In  the  others  they  had  disappeared  in  from 
one  to  four  weeks.  The  simplicity  of  using  water 
instead  of  salt  solution  is  an  advantage  that  in  our 
opinion  more  than  compensates  for  the  appearance  of 
some  of  these  harmless  nodules. 

CONCLUSIONS 

1.  Salvarsan  is  a powerful  symptomatic  remedy  for 
the  treatment  of  syphilis. 

2.  It-  acts  with  greatest  rapidity  on  lesions  of  the 
mucous  membranes. 

3.  It  is  of  decided  value  in  obstinate  palmar  and 
plantar  syphilids. 

4.  The  permanence  of  its  action  cannot  be  determined 
until  a number  of  years  have  elapsed. 

5.  Salvarsan  should  be  used  in  conjunction  with  mer- 
cury and  cannot  entirely  replace  this  valuable  remedy, 
except  in  a few  selected  cases. 

6.  The  effect  of  salvarsan  on  the  Wassermann  reaction 
is  less  favorable  than  on  the  clinical  manifestations  of 
syphilis. 

7.  Its  effect  on  the  Wassermann  reaction  is  in  general 
analogous  to  that  of  mercury. 


2.  Fox  and  Trimble:  Med.  Rec.,  March  18,  1911,  lxxix,  p.  469. 


TABLE  § — PATIENTS  TREATED  WITH  ONE  INTRAVENOUS  INJECTION 


Duration 

of 

Lesions 


Tubcrculo- 

ulccratlve 

syphilid 


of  nock. 
Latent. 


Tubcrculo- 
squamous 
svphllld 
of  forehead 
and  scalp. 


Gummatous 

ulceration 


Tnberculo- 

ulceratlve 

syphilid. 


Tubercnlo- 

ulccratlve 

syphilid. 


Maculo- 

papular 

syphilid. 


Small  flat 
papular 
syphilid. 


Gummatous 

ulceration 


Miliary 

papulnr 

syphilid. 


Gummatous 
ulceration 
of  soft 
palate. 


Tuberculo- 

ulceratlve 

syphilid. 


Disappearing 
gumma  of 
liver. 


Extensive 

mucous 

patches. 


’apular 

yphllld. 


Small  flat 
papular 
syphilid. 


Tubercular 
syphilid  ; 
leukoplakia. 


syphilid  ; 
Iritis  (double) 


Tuberculo- 
squamous 
syphilid 
of  foot. 


Ulceration 
base  tongue  ; 
hyperemia 
of  larynx. 


Moist  pap- 
ules ; specific 
neuroretlnltls. 


Verrucous 
syphilid, 
both  palms 
nnd  soles. 


Corvmblform 

popular 

syphilid. 


Papular 
syplillld  : 
kcruto-lrltls. 


Chancre  of 
lip;  local 
adenopathy. 


Tubercular 
syphilid  of 
cheek  nnd  lip. 


Two  yrs.  ; 
at  times 
temporar- 
ily healed. 


months. 

Three 


Six  years ; 

entirely 

healed. 


Eruption 
8 mos.. 
Iritis 
1 month. 


Ten  years, 
at  times 
dlsnppenr- 


Eruptlon 
3 weeks. 

Iritis 
10  days. 


Two  mos. 

since 

Infection. 


Four  nnd 
one-halt 
months. 


Iritis 


None. 

None. 


Ilg  by  mouth  In- 
termittently for 
J years;  03  In- 
jections. 


Hg  by  mouth  1 
yr. : disease  not 
controlled  by 
treatment. 


Ilg  by  mouth  for 
IS  mos.,  given 
15  yrs.  ago  and 
again  IS  mos. 


Hg  three  weeks. 


Hg  by  mouth  In- 
termittently for 
5 years. 


3 Injections. 
Hg  tablets  1 mo. 


Hg  by  mouth  Ir- 
regularly io 
years. 


Hg  by  mouth  nnd 
injections  for  18 
mos.  3%  years 
ago ; Hg  for  2 
mos.  by  mouth 
a n d Injection, 
since  lesions  np- 


slight  result. 
None. 


i mos.  ago  sal- 
vnrsnn  given 
subcutaneously; 
“ i ulcerated  leg 


of  10  . 

ration  hnd  then 
healed. 


Local  Effects  of  Injection 


Chill ; vomited  once  ; 
abdominal  pain  12 


Slight  chill,  nausen  ; 
vomited  twice ; 
headache  for  1 2 
hours. 


Clinical  Result.  Remarks 


Condylomatn  disappeared  In  1 week  • no 
relapse  nt  end  of  +1/  months;  no  inter- 
Pnn^n,'V'-v  : ^y  born  nt 

feu®'..  pt hM!' 


Mucous  pntches  honied  12  hours  after 
Injection  headaches  stopped  at  snme 
time  ; abdominal  pains  nnd  diarrhea  lo 
days  after  Injection,  lasting  5 davs  ■ 


o relapse  nt  chd  of  4%  months. 
Given  Hg  nt  end  of  3 weeks. 


Lesions  healed  Inj  5 days;  favorable  effect 
on  menstruation  (see  text)  ; no  relanse 
at  end  of  4 months ; BQ|ue'd  17  p0inds 


"Ions  ; gnlned  5 pounds. 


Eruption  began 
(lay  ; lesions  1 
gone  in  8 
affected ; no  1 
gained  8 pounds 


disappear  on  second 
" In  2 weeks ; redness 
•eeks ; honrseness  not 
elapse  In  3 months; 


Negative  In  8 weeks 
and  nt  end  of  4 
months. 


I’aln  that  had  existed  In  ulcers  nnd  bones 
for  several  months  disappeared  on  third 
day ; ulcers  did  not  heal  nnd  patient 
put  on  Ilg  treatment. 


Ulcers  healed  nt  ond  of  2 weeks-  men- 
struation delayed  few  dnvs  for  first 
three  periods;  no  relapse  nt  end  of  3 
months. 


Negative  In  7 weeks 
and  nt  end  of  4 
months. 


Eruption  entirely  disappeared  in  5 wks.  ; 
no  relapse  nt  end  of  D months;  lost 
lo  pounds;  given  mercury  at  own  re- 
quest. 


One  pea-sized  nodule  disap- 
peared In  2%  weeks;  no 
obliteration  of  vein. 


Chills,  nausea,  vom- 
iting. severe  hend- 


Sllght  soreness  of  arm  ; one 
nodule  disappeared  In  two 
weeks. 


Chill,  nnusea  ; vom- 
ited three  times  ; 
headache  nnd  dlz- 


Chlll,  nausen;  vom- 
ited four  times ; 
diarrhea. 


d In  3 wee 
x wieks  -to 


Pustules  dried  dp  In  3 days ; papules 
flattened  nnd  chancre  hardly  visible  at 
end  of  2 weeks;  cud  of  I month  only 
staining  remained  from  eruption  ; no 
relapse  at  end  of  3 months;  gained  8 
pounds. 


Ulcers  (25  In  number)  entirely  healed  nt 
end  or  1 month,  with  exception  of  1 
bean-sized  lesion  ; no  relapse  at  end  of 
-n  months;  gained  0 pounds. 


Stiffness  of  knee  disappeared  on  second 
day  ; eruption  was  slowly  disappearing 
Ji  n 1 2 wecks-  whon  P“<lent  left 


Lesions  healed  In  4 weeks ; swallowing 
became  much  easier  on  third  day  and 
normal  at  end  of  I week  ; menses 
stopped,  probably  due  to  pregnnncy. 


Negative  In  8 weeks 
nnd  at  end  of  3 
months. 


Weakly  positive  at 
end  of  mos. 


Faintly  positive  at 
end  of  2%  mos.  ' 


Tubercles  of  face  flattened  In  3 weeks; 
three  out  of  five  ulcers  of  leg  healed  In 
3 weeks  nnd  remained  healed  2 mos.  • 
other  2 ulcers  did  not  heal. 


Tenderness  over  liver  disappeared  day 
after  Injection  ; relieved  of  chronic  con- 
stipation ; great  improvement  In  appe- 
tite and  general  health. 


Eruption  disappeared  in  a month  ; toxic 
erythema  and  temperature  104.8  on 
ninth  day  (see  text)  ; no  relapse  nt 
end  of  2>Ai  months. 


Three  days  after  Injection  “pains  all 
over  body  had  disappeared"  ; eruption 
disappeared  In  4 weeks  ; no  relapse  at 
end  of  2’/j  months. 


Severe  chill,  nausea  ; 
vomited  4 times ; 
severe  headache. 


Macular  eruption  well  nt  end  of  1 month  ; 
one  flat  papule  remains  on  knee  ; head- 
ache past  8 days ; constipation  relieved 
since  Injection. 


i-  manifestations. 


loin  obliterated  hy  indura- 
tion one  Inch  long,  size 
of  a goose  quill. 


Eruption  disappeared  In  1 month. 


No  effect  on  symptoms. 


Weakly  positive  be- 
fore treatment  nnd 
at  the  end  of  2 
months. 


Negative  in  4 wks. ; 
weakly  positive  nt 
the  end  of  0 wks. 


Eruption  disappeared  nt  cud  of  5 ‘weeks ; 
temporary  Improvement  In  leukoplakia, 
r.  y.,  softer  and  thinner  but  same  area. 


One  pea-sized  nodule  last- 
ing four  days ; vein  par- 
tially obliterated. 


Chill,  nnusea  : vom- 
ited four  limes ; 
severe  headache. 


Slight  chill,  nausea  ; 
vomited  five  times  ; 
slight  headache. 


Chill,  nnusea  ; vom- 
ited once ; slight 
headache. 


Eruption  entirely  disappeared  at  end  of 
4 weeks;  pain ‘in  ankle  stopped  nt  end 
of  2 weeks ; no  relapse  at  end  of  3 
months. 


No^mnnlfestntlons  nt  the  end  of  5 weeks. 


Moist  papules  he 
at  corner  of  m 
retinitis  practlc 
weeks  (see  text 


Both  pnlms  entire 
week  ; both  sol 
eud  of  1 month 


Eruption  began 
day.  disappear! 
month. 


h Inter  the  lesions  bad 


led  In  C days;  papule 
nth  In  2 days;  neuro- 
lly  well  nt  end  of  3 


Mucous  pntches  disappeared  In  2 days. 


Positive  before  treat- 
ment ; strongly  pos- 
itive nt  end  of  3 


Iritis  prnctlcally  n-ell  at  end  of  3 weeks. 


"ffittXras  1?. 


Chill,  nau.sea  ; vom- 
ited four  times ; 
severe  headache. 


. primary;  2,  secondary;  3,  tertiary. 


.Vi,  wn-B  irms  ucvuiupuu  in 

Other  eye;  lrl(l^  greatly  improved  at 
enu  of  3 weeks. 


Chnncre  covered  u 
day;  greatly  i08 
other  manifesto 


Itb  epidermis  on  fourth 
ened  In  size  at  end  of 
soniewhnt  smaller : r 
Ions  hnve  appeared. 


Eruption  beg*,, 
day  nml  was  a u 
end  of  10  days. 


TABLE  4. PATIENTS  TREATED  WITH  ONE  INTRAMUSCULAR  INJECTION  (OILY  SUSPENSION) 


Gummatous 
•ulceration 
of  neck. 


Miliary 

papular 

syphilid. 

Tuberculo- 

s<|unmous 

syphilid 


Ulceration 
of  moiilh; 
leukoplakia. 


Recurring 

mucous 

patches. 


Tuberculo- 

squnmous 

syphilid 


Tubercular 
syphilid 
of  cheek. 


Tubercular 
syphilid  of 
both  palms ; 
pigmentary 
syphilid 

Tubercular 
syphilid 
of  face. 
Large  lint 
papular 
syphilid. 


Ilg  by  mouth  in- 
termittently for 
0 years. 


Mg  for  1 year  ... 
mouth  and  In- 
unctions. 


Small  amount  IIi 
by  mouth  ant 
Injections. 


Ilg  for  many  y 
by  mouth  and 
few  Inunctions. 


lameness  for  2 wks. 


Pain  nnd  Induration 
for  a week  In  spite 
of  remnlnlng  In 
bed ; necrosis  at 
end  of  live  weeks. 


Pnln  considerable  for 
a week;  moderate 
1 n d u ration 
lameness. 

Severe  pnln  nnd  In- 
duration ; very 
lame  for  2 weeks ; 
leg  stilt  at  end  ol 
one  month, 
evere  pnln,  indttrn- 
tlon  and  lameness 
lasting  3 weeks. 


’uln,  induration  nnd 
lameness  2 weeks 
cottilned  to  bed  ont 


evere  pain  and  In- 
duration ; In  bed  2 


evere  pain.  Indura- 
tion and  lameness 
for  two  weeks. 

Pnln  for  one  week; 
ludurntlou  moder- 


Cllnlcol  Result.  Itemnrks 


Moderate  Improvement  nt  end  of 
month ; Inter  given  3 more  Injections 
by  another  physician  and  lesions  healed 
"nil  Injection. 


Erhptlon  slow  to  disappear;  not  entirely 
gone  at  end  of  2 months;  patient  glv 
Hg  with  more  favorable  result. 

Eruption  disappeared  entirely  at  end  of 
I month  ; no  relapse  nt  end  of  3 months 
(toxic  erythema  on  seventh  day; 
text). 


Pain  In  joints  disappeared  In  1 week ; 
eruption  well  In  10  days. 


Gained  4 pounds  In  3 months. 


Wnsser- 

mnnti 

Reaction 


Positive  nt 
the  end  of 
3 weeks. 


of  4 


ivks. 


^Negative 

positive  nt 
the  end  of 
3 months. 
Negative 


: the  end 


of  0 wks. 
Faintly 
positive  nt 
the  end  of 
3 weeks. 


Negative 
at  the  end 
of  10  wks. 


Eruption  disappeared  completely  in  . 
Weeks ; headaches  stopped  entirely 
rained  15  pounds  In  1 mouth. 


Gained  10  pounds  since  Injection. 


ruptlon  began  to  improve  on  third  day 
and  lesions  flattened  ut  end  of  2 weeks ; 
Only  slight  stain  left  nt  end  of  0 weeks. 


Eruption  of  pnlms  entirely  well  nt 
^phllld°ntl1 ' n°  e*ruct  on  P't’meutnry 


Pustulo 
crustaceous 
syphilid 
if  arms,  legs 


Ulceration 
of  hard  and 
soft  palate. 


Large  flat 
papular 
syphilid. 


Pustulo- 

crustneeous 

syphilid 


eredltnry. 

j - 


option  began  to  Improve  on  second 
< ay  ; nt  end  of  2 weeks  lesions  entirely 
nttened;  Insomnia  for  3 weeks, 
option  began  to  disappear  on  second 
satisfactory  Improvement  nt  end 


Positive  nt 
the  end  of 
4 weeks. 


Negative 
In  3 nnd 
at  the  end 
of  0 wks. 
Positive  nt 
the  end  of 
4 weeks. 


Faintly 
positive  nt 
the  end  of 
7 weeks. 
Strongly 
positive  at 
the  end  of 
7 weeks. 
Strongly 


positive  nt 
the  end  of 
4 weeks. 


Positive  nt 
the  end  of 
3 weeks. 
Positive  nt 
the  end  of 
3 weeks. 


TABLE  5.— PATIENTS  TREATED  WITH  MULTIPLE  INJECTIONS 


Duration 

of 

Lesions 


Ilg  by  mbuth,  In- 


Maculnr 
syphilid  ; 
psoriasis. 


Nineteen 

Infection  ; 
hemiplegia 


Superficial 
ulceration 
of  tongue. 


Tubcrculo- 

lilcerntlve 

syphllld^of 


Lesions  of 
irs ; of 


Severe  liead- 

thorougbly 
controlled 
by  Ilg. 


Extensive 

rVnhflYd’of 

chin,  arms 


Gummntous 
ulceration 
of  knee. 


I-Ig  by  mouth  for 
months. 


unction 

jeetlom 

your; 

badly 


Hg  by 


Hg  by 
weeks, 
tie  effc 


10/22/10.  subcutaneous  gin. 
0.45;  1/20/11,  intramus- 
cular gm.  u.O  (alkaline 
solution). 


10/15/10,  subcutaneous  gra. 
0.4  ; 12/22/10,  Intramus- 
cular gm.  0.45  (alkaline 
solution)  ; 1/31/11,  lntra 
venous  gm.0.5  ; 3/0/11, In 
tramusculnr  gm.  0.5  (oil) 


10/28/10,  subcutaneous  gm. 
0.4  ; 2/25/11,  Intravenous 
gm.  0.3;  3/4/11,  lntra 
muscular  gui.  0.5  (oil) 


11  10/10.  Intramuscular  gm. 
0.5  (alkaline  solution | ; 
12/15/10,  Intramuscular 
gm.  0.0  (alkaline  solu 
tion). 


Pain  2 days;  no  Induration 
after  first  Injection ; no 
pain  or  Induration  nt  all 
after  second  Injection 


1/5/11,  Intramuscular  gm. 
0.4  (alkaline  solutlou)  ; 
3/30/11,  intravenous  gm. 


Severe  pnln  for  S days  nnd 
inodernte  Induration  after 
first  Injection. 


1/12/11,  Intramuscular  gm 
0.0  (alkaline  solution)  ; 
3/30/11,  intramuscular 
gm.  0.5  (oil). 


Pnln  for  1 day  ; no  Indurn 
tion  nfter  first  Injection  ; 
considerable  pain  nnd 
moderate  Induration  nfter 
second  Injection. 


1/10/11,  Intramuscular  gm, 
0.5  toll)  ; 3/28/11,  lntra 
muscular  gm.  0.0  (alkn 
line  solution). 


first  ; ' recently 
30  Inunctions. 


Practically  none. 


Infection. 


Hg  by  mouth  Ir- 
regularly three 


Eight 

Infection. 


Hg  by  mouth  In 
termlltcntly  f 


Mg  by  mouth  18 


3/26/11.  Intravenous  gm 
0.5;  4/8/11,  liitrnmuscu 
Inr  gm.  0.5  (oil)  ; 5/30/11 
Intravenous  gm.  0.5. 


Ilg  Irregularly  by 


1/10/11,  Intramuscular  gm. 
0-45  loll)  ; 3/4/11,  intrn 
venous  gm.  0.45. 


1/20/11,  Intramuscular  gm 
(oil);  3/0/11.  Intrn 
■nous  gm.  0.5, 


1/20/11.  Intramuscular  gm 
n '■  (oil)  ; 2/11/11,  Intrn 
mus  gm.  0.5. 


/4/11,  Intravenous  gm. 
O .i ; 3/0/11,  Intramuscu- 
lar gm.  0.5  (oil). 


1/5/11,  Intrnvenous  gm. 
0.5;  4/11/11,  Inlrnmuscu- 
largm.  0.5  (oil)  ; 5/11/11, 
Intravenous  gm.  0.5. 


/ 27/  11,  Intrnvenous  gm 
00;  4/1/11,  Intramuscu- 
lar gm.  0.5  (oil). 


4/15/11,  Intravenous  gm 
0.5;  5/0/11.  liitrnmuscu 
lar  gm.  0.5  (oil). 


1/15/11,  Intravenous  gm, 
0|2  ;^4/21/ll,  Intravenous 


f'.  7.1  / 11- Intrnvenous  gm. 
0.3;  5/0/11,  Intravenous 
gm.  0.45. 


Local  Effect  of  Injection  General  Effect  of  Injection 


Pain  1 day  and  slight  In- 
duration from  first  Injec- 


tion ; practically  no  pnln 
or  Induration  from  sec- 


. arm  sore  ior  n week 
following  Intravenous  In- 
jection (see  text)  ; no  pnln 
or  Induration  from  last 
Injection. 


I’aln  nnd  Induration  mod- 
erate nfter  first  Injection  ; 
Induration  persisted  nt  end 
of  S months ; severe  pain 
and  Induration  nfter  sec- 
ond Injection. 


Clinical  Result.  Remarks 


Ulcers  of  leg  healed  nt  end  of  1 month  ; ulcers 
•i  ..'■'a'YiY arm, markedly  Improved  ut  end  of 
3 weeks,  then  relapsed  ; after  second  Injection 
iwIt'T011  n°r  " "cek  1 stationary  for  2 
necks,  then  sight  relapse;  after  third  Injec- 
tion arm  healed  n l c o„.i  „ — 


healed  In  i week  and  nose  In'J10 
..  . slight  relapse  of  arm  nt  end  of  2i-', 
weeks;  l month  after  last  Injection  took  Hg 
for  3 weeks  and  suffered  slight  relapse  while 
under  treatment  ; gained  12  pounds. 


Injection 
•strongly 
positive  i 
the  end  < 
months 


Pain  nnd  Induration  slight 
nfter  first  Injection ; nc 
bad  effects  from  lntraven 
ous  Injection ; consider- 
able pain  and  Induration 
after  third  Injection. 


No  pnln  or  Induration  after 
first  Injection  ; severe  pnln 
for  3 days  ; Induration  0 
weeks,  nfter  second  IdJcc 


Eruption  disappeared  In  4 weeks ; severe  relapse 
C.IK|  ot  weeks,  consisting  of  mucous 
patches  of  mouth  and  vulva  and  n rnnculo- 
nftnp  "r  ’ «"PU°n  disappeared  5 wks. 

after  second  Injecllou  and  nt  end  of  10  weeks 
iignln  relnpsed  In  the  form  of  a papular  syph- 


tfter  thli 


■Strongly 
positive  : 
the  end  c 
months 


Eruption  nearly  well  nt  end  of  2 months,  when 
sovn p,lnid  e,a  n,cd  111  fi0",uls ; 1 mouth  later 
nain  in  tuuaC  00,1  periostitis  of  both  tlblro ; 
fi  ll!  t,ib  'V-oPI'ed  on  second  day  and  head- 
ache on  third  day  after  iutrnvenous  Injection. 


Uweektm3r‘!'niIPl!  In,  3fTeeks'  sl|eht  relapse  1 
week  later , 1 week  after  second  Injection  dis- 
r!h,rJ?‘  s,.°I)l,cd  a"*1  ulcers  healed;  no  further 
WrPno  a ,''r"1  of  B months  ; gained  17  pounds  ; 
tlonP  S Ur  on  cut  1 dny  llftor  second  injec- 


Nnuscn  ; vomited  three 
times  after  Intramuscular 
Injection. 


’nln  3 days;  induration 
modern ie  ; slight  necrosis 
end  of  1 week  ; discharg- 
ing sinus  end  of  4 >/j  mos. 


Pnln  severe ; confined 
bed  for  a week  nfter  si 
ond  Injcctlpn. 


evere  induration  nnd  lame- 
ness for  a week  after  in- 
tramuscular Injection. 


Chilly  fee  ing,  nnusen  ; 
lted  three  times 


Soreness  nnd  lameness  for 
2 weeks  nfter  Intramus- 
cular injection. 


Practically  no  pnln  or  in- 
duration nfter  intrnmus- 
injection. 


Obliteration  of  vein,  hut  no 
nodules  nfter  Intrnvenous 
Injection  ; lameness  for  2 
weeks  after  Intramuscu- 
lar injection. 


;r " y “Hies  art 

first  intravenous  Inje 


severe 
first  am 

Hon. 


Ulceration  of  palate  nearly  honied  at  end  of  2 
ZtS:,aCln!IScd  1 week  later;  began  to  Im- 
‘i‘y,s  “flcr  second  injection  nnd 
entirely  healed  nt  end  of  2 months ; great 
Improvement  in  general  health;  no  further 
(seePtext)  Cn<i  °{  7 months  ’ gained  20  pounds 


Marked  Improvement  In  ulcerated  lesions  nt  end 
«»"  ; Par'1"1  relapse  at  end  of  0 weeks  ■ 
no  effect  on  solid  nodular  lesions;  no  change 
noticed  after  Intrnvenous  Injection  (see  text) 


nn.d  tenderness  of  tlblro  stopped  entirely  on 
re?S'ly„:  fre"  or  P»ln  for  5 weeks;  then  It 
m,?l  lni  :.i  y,n|;  ,n‘s  "k"ln  relieved  nfler  see- 
returned  again  In  original 
llinn  Vni/nrH1  ‘ lnicc,lons  relieved  pnln  better 
than  Inunctions  of  mercury 


VpSin?i«^  JSpr?vS?,ent  "f,or  *»otli  Injections: 
ei  up  tion  practically  well  at  end  of  0 months 


Nogattvi 
In  0 weel 
nfter  firs 
Injection 
positive  a 
the  end  c 
4 Vi  mos. 


Negntivi 
• n 5 weel 
and  at  th 
end  of  7 
months. 


Positive  t 
the  end  i 
months 


Eruption  disappeared  nt  end  of  1 week;  re 
nearl'mr  9yJ’,lllld  0,1  “ft'1  'lay.  dlsap 

rn-.i,  "ck  "Iter  second  Injection-  -- 
further  relapse  at  cud  of  4^  months. 


positive  i 
tlie  end  < 
5 months 


Slight  Improvement  nt  end  of  1 week  • lesion 
7C’imnnH.  ,nflor  9econd  lnJectlon  ;’  gained 

i pounds,  no  relapse  at  end  of  4 Vi  months 


Chill;  vo  ilted  three  times 


headache  after 
no  reaction  after 
itrnrenous  injec- 


cMIl.  nnusen  ; vom- 
led  lly,.  times;  slight 
liendnel  - after  Intrnven- 
lnj(  < “ - 


-■  after  first  ln- 
. sleepless  for  sev- 


4/22/11,  Intramuscular  gm, 
0-5  (oil)  ; 5/20/11,  Intrn- 
venous  gm.  0.5. 


No  pnln.  but  slight  ludurn- 
tlon  nfler  IntramiiHcnlnr 
Injection  ; vein  oblllernted 


/22/11,  Intravenous  gm. 
n.5;  5/2/11,  Intravenous 
gm.  0.3;  5/11/11.  lntra 
venous  gm.  0.2;  5/18/11 


Slight  soreness  ; no  Indura- 
tion nfler  Intramuscular 
Injection. 


•”>  / 4 / 11,  Intravenous  gm. 
o.l  ; 5/8/11,  Intrumuscu- 
.5  (oil) 


'oln  obliterated  but  no 
nodules  after  first  Injec- 
tion. 


One  bcan-slxed  nodule  after 
intravenous  Injection,  dis- 
appearing nt  end  of  10 
days : no  obliteration  of 
yin  ; pnln  severe.  Indura- 
tion moderate  after  lntra 
muscular  Injection. 


bill  and 
Inject  lo 
- week! 


Chancre  covered  with  epidermis  In 
week  after  second  Injection  put  e 
rontment. 


Slight  Improvement  In  eruption  nt  end  ui  ^ 
after  first  injection  ; headaches  slopped 


nnusen  nfter  first 
throat  dry  for 
severe  chill 


. .'Jn  ■ " "a  -severe  caul 

and  slight  headache  nfter 


were  cl  III,  nnusen;  vom- 
"°d  on -e  after  Intraven- 
ous Injection. 


...  i.ovn  i vooiiied  twice; 

beadnel  e nfler  first  Intrn- 
Injection  ; no  re- 
nfler  second  nnd 
ravenous  lnjec- 


netlon 

third 


Chill 


f cipient  vomiting; 
liendacl  e after  first  Injec- 
tion; chilly  feeling  and 
slight  1 endaehe  after  sec- 
ond Injection. 


Slight  chilly  feeling  nnd 
after  intrnvenous 


felar^ind  disappeared  In  nbout  n month 
psoriatic  patches  cured  In  0 weeks  (see  text) 


■or  n week  following  each  Injection  severe  hend- 
niConH.ifr"i"1  'vlllt‘,h  ll‘-  ,iud  suffered  for  several 
months),  lessened  nnd  then  reappeared;  they 
t'i.nrCiJf°7ipvl'r'  nu"-'11  loss  severe  than  before 
J'jp  Inject  ons;  gained  20  pounds;  3 weeks 
aner  last  Injection  put  on  mccurlnl  treatment. 


Ulceration  of  tongue  healed  lu  5 dnvs 
lapse  nt  eud  of  2(6  months. 


at  end  of  2 days ; lesions  entirely  heulciS  2 
weeks  after  second  Injection;  no  relapse  nt 
eud  of  2 months. 


Faintly 
positive  i 
the  end  . 
4 Mi  nios 


Fnlntlj 
positive 
5 weeks 
nnd  nt  tl 
end  of  4i 
months. 


Fnlntlj 
positive  i 
the  end  . 
3 month! 


Strong!; 
oosltlve  ; 
the  end  - 


1 month 

Weakly 
,,osltlvo  . 
the  end 


Positive 
the  end 
" month! 


No  change  at  end  of  2 months. 


Headaches  disappeared  < 
Injection  ; no  relapse  a 


Weakly 
positive 
the  end 


Now  lesions  (tubercles)  developed  on  hands  1 
week  after  first  Injection  ; honied  5 days  after 
9®c?“.d  Injection ; 10  days  later  periosteal 
nodules  of  forehead  developed. 


Crusts  bognn  to  fnll  at  end  of  1 week  nnd  ui 
eml  of  (i  weeks  lesious  entirely  smooth  ; have 
of  To*  weeks  5 ll!U,cr  nnd  pnlcr  In  ,he  course 


Ulcers  healed  nt  end  of  10  weeks;  menstruation 
protuse  since  injection. 


LusYvCC  ‘'p ’i ^ i1'*  ^ nt>dt  ""'l  weckThad  prcvL 

t ; no  relapse  at  end  of  0 weeks 


1.  primary ; 2,  secondary  ; 3,  tertiary. 


Negatlvi 


positive 
the  end 
0 week! 


Falntl 
positive 
the  end 
0 weelti 


Strongl 
positive 
the  end 


\ 
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8.  Tlie  intramuscular  and  intravenous  methods  of 
administration  are  probably  of  ecpial  efficiency. 

9.  The  intravenous  method  is  the  one  of  choice  where 
rapidity  of  action  and  the  comfort  of  the  patient  are 
factors  to  be  considered. 

For  the  greater  part  of  the  material  we  are  indebted  to 
Dr.  George  Henry  Fox.  We  also  wish  to  express  our  thanks 
to  Dr.  Robert  G.  Reese  for  the  ophthalmoscopic  examinations 
and  to  Dr.  George  T.  Jackson  and  Dr.  John  A.  Fordyce,  from 
whose  clinics  a few  of  the  cases  were  obtained. 
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